Introduction
The globalization of the world economy has put pressure on business schools to deliver an education experience that prepares students for global markets and mobility (Caligiuri & Bonache, 2016; Hertig, 2016) . Achieving this goal is facilitated by the internationalization of knowledge workers (i.e., faculty) who serve as "service providers," and are the key source of competitive advantage in knowledge-intensive service industries (Brock, 2012; Thomas, Lorange, & Sheth, 2013) . International faculty, returning academic expatriates, and academics who actively engage with the international business (IB) research community are particularly suited to creating and disseminating such international knowledge (Pherali, 2012) . Harvey & Moeller (2016) identified global labor mobility as one of six key themes in future IB research. Awareness regarding potential employers is a key prerequisite of global labor mobility and a key challenge for both employers and workers. Most global service-industry firms tend to hire locally for geographically dispersed branches of an organization, while business schools often attract faculty and PhD students directly from the international labor market. Direct crossborder hiring involves high degree of information asymmetry, with employers and employees alike struggling to make sense of unfamiliar information cues.
Signaling theory (Connelly, Certo, Ireland, & Reutzel, 2011; Spence, 1973 ) is a useful conceptual lens for understanding the matching process between mobile labor and employers in such an environment. How can business schools compete in a globalized market and how can they signal their reputation to potential employees? Research productivity is one of the most institutionalized sources of visibility and legitimacy in higher education (Baden-Fuller & Ang, 2001) . Thus, it is not surprising that the research performance of business schools, as indicated by global and national rankings, largely determines their reputation (Wedlin, 2011) . This presents a challenge for the majority of business schools worldwide, because traditionally only a small cohort of top-tier institutions enjoys global visibility (Hommel & Thomas, 2014) .
We argue that the existing research-based rankings serve a narrow audience of signal senders and receivers; namely, already globally prominent institutions. By using a narrow list of journals to gather research performance data and focusing on a limited number of already prominent "world-class" institutions, these rankings fail to create international visibility for the vast majority of business schools, essentially signaling that they "do not count."
Our article offers a global research performance (GRP) system to serve the need of business schools to signal and build legitimacy in international markets. GRP presents the most global and comprehensive research information system to date, covering 3352 higher education institutions in 127 countries that have published at least one article in 149 business journals during the 2007-2015 time period. Moreover, our IB 1 dataset, which is a sub-set of the GRP system, includes 1029
institutions from 75 countries that published in seven highly-recognized IB journals. We provide the entire GRP system to readers.
2
We focus on the field of IB specifically because, for the IB scholarly community, the visibility challenge is particularly acute. The field of IB is often considered a sub-field within the field of general management (Adler & Harzing, 2009 ) and most IB journals are relatively young compared to many management journals (Tüselmann, Sinkovics, & Pishchulov, 2016) . This has resulted in their slow inclusion in global research rankings. Low visibility of IB journals has a knock-on effect on visibility of institutions supporting IB research and their ability to attract IB scholars in international labor markets.
Recently, there has been an increase in the number of visible IB journals in prominent journal rankings (e.g., Tüselmann et al., 2016) . However, the research rankings of IB institutions have not as of yet mirrored this positive trend, maintaining the practice of focusing exclusively on a few top institutions only. As argued by Tüselmann et al. (2016) , IB researchers' best work cannot be captured by observing a narrow range of journals. Equally, the diversity of contributions to IB research cannot be captured by focusing on a narrow range of institutions, which are often geographically bounded.
Our study makes three interconnected contributions to the IB research community and IB literature. First, for the community of IB scholars, the IB journal subset of the global research performance (GRP) system offers an opportunity to highlight the role of publications in IB journals in overall research performance of these scholars' workplaces and an opportunity to identify the wider range of institutions publishing research in IB journals. Both of these opportunities are central to the development of IB research groups worldwide and collaboration among institutions around IB research topics.
Second, we contribute to the theme of global mobility of self-initiated expatriates (SIEs), defined as employees who take the initiative to seek employment in a foreign location (Doherty, 2013) , by bringing the hiring of SIEs to the forefront of internationalization processes in business schools. We highlight the importance of signaling business schools' research-based reputation in attracting high-quality talent in international labor markets. We further discuss the structural features of signaling systems that enable such systems to accommodate global diversity, with specific focus on the academic labor market.
Third, we deliver a conceptual link between the scientometric literature that focuses on research performance-based rankings (e.g., Treviño, Mixon, Funk, & Inkpen, 2010; Xu, Poon, & Chan, 2014) and the literature on internationalization of business schools (e.g., Guillotin & Mangematin, 2015) . We discuss the impact that particular methodological approaches can have on the ability of non-globally prominent business schools to internationalize by attracting SIEs. This critical analysis is a necessary step towards integration of what has so far been siloed research around internationalization-related processes in business schools (e.g., Enders, 2014; Erkkilä, 2013; Wedlin, 2011) . As an empirical contribution to internationalization practices of business schools, we offer a theory-driven solution to non globally prominent institutions in the shape of the GRP system which significantly improves the efficiency of signaling and increases visibility of potential employers and employees alike.
The aforementioned contributions have implications for multiple stakeholders, including academic managers (e.g., deans, department chairs, and other decision makers), faculty, and PhD students. As a preview and summary, Table 1 describes potential applications of the GRP system for various stakeholders, particularly in IB.
Conceptual background

Conceptual approach to signaling in international markets
What makes a signaling system efficient? How does internationalization change established signaling systems? Drawing insights from signaling theory (Connelly et al., 2011; Spence, 1973) , we argue that an efficient signaling system relies on four fundamental principles. The first is signal fit. A signal should closely reflect the underlying unobservable quality for which it serves as a proxy. This is important for the signaling to be useful for the receiver.
Second, a signal should be observable by the target audience of receivers. This second principle of signal observability, usually taken as a given within a single-country setting, may become a challenge in global signaling. Knowledge-intensive service-industry firms often use membership of local professional bodies as a signal of legitimacy.
Third, consider the principle of signal cost. In an efficient signaling system, signal cost differentiates between high-quality institutions and lower-quality institutions because, for the institutions of lower quality, it is too costly to imitate the signals of high quality. The fundamental assumption behind this principle is that all organizations in the market • Signal the quality of their academic pedigree to prospective employers, particularly for early-career researchers Academic managers (e.g., deans, department chairs, and other decision makers)
• Support hiring and retention of international talent • Provide a foundation for resource claims at the department and university levels • Demonstrate research excellence in relationships with external stakeholders, such as alumni and corporate partners
Science foundations and other funding agencies • Assess the impact of funding regimes and science policy at the organizational, national, and regional levels a For users of the GRP system who are interested in assessing the individual-level productivity of a given school, it is advisable to control for the size of the school, for example by normalizing the absolute output by the number of research-active faculty.
1 We use the label "IB" for research in international business, international management, and international strategy. While some have argued that these fields are distinct and have defined boundaries (Eden, Dai, & Li, 2010) , in practice these boundaries are permeable and journals tend to publish research from multiple sub-disciplines. In addition, IB research is also published regularly in general management journals. Global (35 countries) Papers in the WoS-21% score; citations in the WoS-21% score; total documents-10% score; article impact total-18% score, citation impact total-15% score; international collaboration-15% score have the same access to this signaling system (i.e., nobody is discriminated against or has additional signaling costs that are unrelated to the underlying quality that a signal represents). In the context of international markets, organizations face multiple barriers unrelated to their core quality. Fourth, the principle of signal scope means that the signal should enable differentiation between high-and low-quality signalers across the entire market. In a global signaling system, this market is no longer limited to one national setting. While the ideal of including all organizations is hard to achieve (although not impossible in the Internet age), the higher the number of organizations visible in the system, the more useful it is for international audiences.
Global rankings of research: business school legitimacy in international labor markets
We now apply each of the four signaling principles to our specific research setting. Regarding signal fit, in the business school context, two aspects may decrease fit: the level of analysis and the definition of what is "research that counts." Signaling systems that measure research at the entire university level only, such as the Times Higher Education ranking, deliver poor signal fit for the business school audience because research performance in these rankings can be driven by other disciplines within a university. To ensure a good fit, a signal should capture all high-quality research produced in business schools. At the national level, research assessment systems invest significant resources into fine-grained evaluation of research outputs, which improves signal fit. In these systems some research may remain unaccounted for, because institutions make strategic decisions to exclude some faculty from the assessment (Pidd & Broadbent, 2015; Stern, 2016) . At the global level, many existing rankings rely on a relatively narrow list of "top" journals (e.g., Baden-Fuller & Ang, 2001; Linton, 2012) , effectively claiming that anything published outside this list is not considered to be good research.
Second, consider the principle of signal observability. Numerous differences exist between national systems of research evaluation (Saunders, Wong, & Saunders, 2011) , of which potential signal receivers from outside the country may not be aware. The UK, Australia, and New Zealand national assessments of research are predominantly structured around expert panels, while Germany and Denmark place great emphasis on scientometric assessment (Wilsdon et al., 2015) . Some countries publish their research assessments primarily in their local language (e.g., Italy's VQR process) and linguistic barriers may prevent outsiders from engaging with the results. Accordingly, to ensure better observability of research performance signals in the GRP system, we seek to make our data available through the Journal of World Business, a journal with a strong orientation towards international audiences.
The third principle of efficient global signaling is the unambiguous link between signal cost and the underlying quality that an organization is signaling. In the case of business schools, the quality in question is that of their research environment. Business schools signal this quality globally through research outputs which are predominantly published in English-language journals. This makes an institution's endowment of linguistic capital (i.e., the ability of faculty to write competently in academic English) a source of heterogeneity within the industry. IB research has already identified language as a factor influencing status, trust, collaboration, and career success in multinational organizations (e.g., Itani, Järlström, & Piekkari, 2015; Neeley, 2013; Tenzer & Pudelko, 2017) . In our setting, language may restrict access to global signaling. This does not mean that institutions in non-English speaking countries cannot achieve high performance. These institutions may have to implement a different set of policies than their peers located in English-speaking world, which might result in additional investments on their part.
Finally, examining the scope of existing signaling systems, national systems of research evaluation tend to include most organizations in the country and provide in-depth exploration of their quality. The cost of such full-scale national assessment of research quality is high. Stern (2016) (Horta, 2009; Saunders et al., 2011) . The trend towards grouping assessment results into categories, such as 4*/3*/2*/1* categories in REF, makes it even more difficult to find international benchmarks for an institution.
Critical analysis of existing signaling and global rankings
Despite a plethora of rankings at the national and global levels, there are none that could serve as an efficient global signaling system, according to the principles discussed earlier. Table 2 includes a sample of global research-based rankings that focus on the discipline of business, management in general and IB in particular. The ARWU Shanghai ranking, the University Ranking by Academic Performance (URAP) ranking, the QS World University ranking, and the ranking by Mangematin and Baden-Fuller (2008) are all based on a broad definition of research and cover more than 20 countries. They, therefore, satisfy most of the signaling criteria discussed above, although their coverage of institutions is quite limited.
There are methodological challenges with these rankings. First, some use arbitrary weighting of different score components to construct a multidimensional measure of research performance, which introduces subjective judgement (Pidd & Broadbent, 2015) . For example, the URAP weights the article impact component of its scores at 18% without any theoretical or other justification. Second, the use of ordinal scales, for example, by Mangematin and Baden-Fuller (2008) does not show how large a research output a school must add to its current performance level to move up the ranks. The use of normalized scores instead of raw numbers may give the false impression that the distance between the ranks is the same at any level of research performance. Third, the QS ranking combines data from faculty surveys with citation data from Scopus. As a result, it is only partly a ranking of research performance, with 80% of the score coming from other dimensions, such as research prestige and student-to-faculty ratio.
In the field of IB, existing rankings focus on a small cohort of topperforming schools, and give IB audiences no information beyond the 81 institutions in 15 countries covered in the ranking by Xu, Yalcinkaya, and Seggie (2008) . The growth and development of the field depends on the ongoing contribution of IB scholars to the body of IB knowledge. If the contribution of non globally prominent institutions is not acknowledged and rewarded with legitimacy, these organizations may lack motivation to support IB research.
In this article, we offer a research information system that allows for decisions informed by data that have not been transformed by a "blackbox evaluation machine" (Hicks, Wouters, Waltman, de Rijcke, & Rafols, 2015: 430) . We follow the lead of some national research evaluation systems, such as the German CHE (Usher & Medow, 2009) , which provide indicators without compiling them into ordered league tables. By making raw data available, our system gives users the flexibility of adding any factors they wish (for instance, size or governance structure) prior to making a judgement on the quality signal. Our system offers a significant advancement in transparency, scope, and replicability, which were outlined as best practices in the Leiden Manifesto for research metrics (Hicks et al., 2015) and for IB in particular (e.g., Aguinis, Cascio, & Ramani, 2017; Cuervo-Cazurra, Andersson, Brannen, Nielsen, & Reuber, 2016) .
Method
Our GRP system is based on the principles of efficient global signaling discussed in Section 2 (Conceptual background). Following these principles, we produce both an IB dataset and the wider business and management dataset of institutional research performance.
Signal fit: focus on the field of business and management
To source journals for our GRP system, we chose three subject categories, namely "Business," "Business, Finance," and "Management," from Clarivate Analytics' Journal Citation Reports (JCR).
3 These classifications are appropriate for IB journals and have been used by prior studies (e.g., Mangematin & Baden-Fuller, 2008) . Clarivate Analytics works proactively to weed out poor quality journals, such as predatory journals (Harzing & Adler, 2016) , from their JCR lists, which they do through journals suspensions and other quality control practices. This gave us confidence that in seeking to expand of view of the business and management field we will use reliable sources as a basis of our research performance metrics.
Signal observability: choice of journals and metrics
Selection of outputs for inclusion in any research assessment is a highly contested issue (Willmott, 2011) . In our methodology, we chose to focus on visible peer-reviewed journals.
Journal selection
Compiling journal lists involves two main challenges, starting with the selection of the number of journals to be included. Earlier we argued that limiting the list to a small number of journals results in a poor signal fit for a global audience. Following this logic, one might decide that including all journals visible in the Web of Science or Scopus would guarantee that all relevant research is captured. However, expanding the list of journals indefinitely might lower the standards in business and management research in general, and IB research in particular. For this reason, we limited our list by journals with highest visibility that provide 85% cumulative citation coverage in three chosen JCR categories. In terms of citation coverage, this threshold seems to be an intuitive point of saturation, below which a marginal increase in citation coverage drops by about 40%. To determine whether the journal just below the threshold of 85% should be included in the list, we followed the simple logic: if the journal in question has citation coverage close to the average citation coverage of journals located between 80% and 85%, it should be included, if its citation coverage is significantly lower, it should not be included. 4 A second challenge is to identify the relative importance of journals. Some authors rely directly on the number of citations that each paper has attracted (e.g., Xu et al., 2014) . This approach has its problems. Citations are highly time-dependent and, consequently, research published earlier has an advantage over research published more recently, even if average annual citations are taken as a measure. Citations also represent a moving target, and for large datasets their count can change significantly over the data collection period. For this reason, most research evaluations use the metrics of journal quality as a proxy for article quality or visibility.
Two main approaches to journal quality assessment are stated preference (expert opinion) and revealed preference (citations attracted by journals). Most of the existing journal lists, such as the CABS list, the UTD list, and the lists used in Harzing's Journal Quality List (Harzing, 2016; Mingers & Harzing, 2007) , are based on the stated preference approach. This approach has been shown to be prone to exposure bias, where experts assign higher ranks to the journals more familiar to them (Serenko & Bontis, 2011) . National research assessment projects are designed to differentiate between institutions within their nation's boundaries. In this context, they may highlight the journals that are of particular importance within their region, but less so globally.
Assessing journals by revealed preferences is essentially similar to a popular vote: scholars independently express interest in published research by citing it in their own work. There are some challenges to this approach, such as the inability to distinguish between core and peripheral citations (Kacmar & Whitfield, 2000) . That said, the revealed preference method, which underlies Clarivate Analytics' JCR Impact Factors (IFs) and Scopus' SCImago Journal Rank, is closer to the ideal of transparent and replicable metric promoted by the Leiden Manifesto.
In an attempt to bring together these two approaches, meta-rankings, such as those developed by Tüselmann, Sinkovics, and Pishchulov (2015) and Tüselmann et al. (2016) , used both JCR data and expert opinion-based rankings, which were combined through Data Envelopment Analysis, complemented by CARD and random forests methods to deal with the missing data, as well as Nash bargaining model to define the rank discrimination threshold. This level of methodological complexity is likely beyond the capability of many users to competently assess and replicate. The GRP system is a user-friendly, theory-driven tool that has to balance simplicity in replication with acceptable construct validity. Bringing several journal rankings together, each with its own idiosyncrasies, does not necessarily result in a less idiosyncratic meta-ranking. At the same time, some choices have to be made in the process of constructing a metaranking (e.g., which journal lists to include), which makes the procedure less replicable than we seek our GRP approach to be.
Following the logic discussed above, we decided to use the JCR, one of the most established lists of visible journals in the field of business and management. We collected JCR data for every year between 2007 and 2015 for our chosen subject categories, and merged these journal lists to calculate an average 5Year Impact Factor (5YIF) for each journal. As a metric, 5YIF is less sensitive than 2YIF to short-term variations in citation counts related to special issues of journals or to particularly impactful articles (Mingers & Yang, 2017) . Our logic for choosing 5YIF over other available metrics, as well as the strategies for dealing with missing data, where journals have an incomplete set of 5YIFs in 2007-2015 are discussed in detail in Appendix 1 in Supplementary material, which can be found in the online supplement. Appendix 1 in Supplementary material provides additional insights into the logic behind some of the decisions we made in developing the methodology of the GRP system, such as the choice of the journal visibility metric, the strategies for dealing with missing JCR data, the definition of a threshold of journal inclusion, the strategy for dealing with authors who have multiple affiliations, and our treatment of the concept of research visibility and impact.
The full list, which included 367 journals, was then sorted by average 5YIF. The top 149 journals that provided 85% citation coverage were selected for the final list (provided in Appendix 1 in Supplementary material available as an online supplement). These journals equate to 41% of the total population of JCR journals in these categories in 2007-2015. Overall, 84% of these journals are considered by CABS to be at rank 3 or above. Rank 3 journals are regarded as "very selective in what they publish" and "heavily refereed."
Data collection
For each of our journals, we collected bibliometric data from the Web of Science database. Only research papers and reviews were included in the publication output. 5 We grouped the data by organization and collected these data for three-year periods: 2007-2009, 2010-2012, and 2013-2015 . We weighted the number of papers published by each organization by the average 5YIF of the relevant journal in the respective period (i.e., publications in 2007-09 would be weighted by average 5YIF of a journal in 2007-09). We named this weighted measure of research performance "visibility-adjusted volume." Multiplying the number of papers by the impact factor (IF) of a respective journal accounts for the visibility of publications to the scientific community.
Signal cost: peer-reviewed only
Significant time and intellectual effort is associated with the peerreview process. This cost enables papers published in peer-reviewed journals to serve as a signal of quality. The GRP system only includes peer-reviewed papers and reviews.
Signal scope: global reach
Our approach seeks to provide visibility to all organizations contributing to knowledge creation in the field of business and management. The GRP system includes all institutions that published at least one paper between 2007 and 2015. For each of three time periods we provide the organization-level data on the count of papers published and the visibilityadjusted count of papers. Following the example of prior studies, we used the whole-count measure of papers for allocating publications to organizations (Mangematin & Baden-Fuller, 2008) . The whole-count method gives equal recognition to all institutions that appear on the paper and this method is almost always used by Clarivate Analytics (Pendlebury, 2008) . Using a fractional count, for example, would allocate half of a publication to a school if a paper was co-authored by two academics from different institutions, might allow us to account for knowledge input differently. Such fine-grained data are not available in the Web of Science database. Given the size of the dataset, it was not feasible to read each paper and account for the proportion of co-authorship. Co-authors may have different inputs into the project, which makes the weighting of credit a difficult and potentially divisive task (Floyd, Schroeder, & Finn, 1994) . In a similar way, the data do not allow us to track the cases of authors with multiple affiliations, but, assuming that such cases exist in our dataset, full unit of output was assigned to each mentioned institution. 6 We provide the total volume and weighted output for 2007-2015 to give an estimate of each organization's research performance for a nineyear period. This aggregated measure might be useful for longer-term planning of research performance-related strategies in business schools. Overall, the GRP system includes eight measures of research output, with each of the following two measures being repeated for the three time periods (2007-09, 2010-12, and 2013-15) and for the full period (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) : volume (count of articles and reviews published) and visibility-adjusted volume (volume weighted by the average 5YIF of a respective journal).
We eliminated all non-educational organizations from the datasets. These included corporate entities, government agencies, and pure research centers. Business schools have a mission as educators to undertake research and disseminate it through education (Bessant et al., 2003) . The core mission of research institutes is research alone, thus they have different resource allocation and talent configurations. We collected the addresses for all institutions to avoid duplication where they have been identified under different names by different authors. To provide additional insights into the field of IB research, we identified seven IB journals in our list of 149. Our selection heuristic was based on three sources: Harzing's JQL (59th edition), CABS (2015) list and the list of IB journals compiled by Tüselmann et al. (2016) . We started by comparing the lists of IB journals provided in three sources and identifying the journals present in all of them. Then we compared the resulting list of 13 journals with the GRP list, selected on the basis of the average 5YIF (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) . This applied the visibility-based filter to IB outlets, allowing us to focus on the most prominent IB journals. This narrowed the list down to five journals. In the final step we added two journals present in the list by Tüselmann et al. (2016) and in the GRP list, which gave us the final list of seven journals for the IB subset of the GRP. The following journals were included: Journal of World Business, Journal of International Business Studies, Global Strategy Journal, Journal of International Management, International Business Review, Asia Pacific Journal of Management, and Management and Organization Review. Publications in these journals were collected and processed in the same way as the main GRP system to form the IB subset of the GRP system. Our research information system seeks to complement bibliometric databases, such as Web of Science or Scopus. Our system uses a small fraction of the data contained in the Web of Science database (representing 5% of the entire population of journals in the Social Sciences Citation Index). To gain a deeper insight into institutions' research performance, one must use the Web of Science, where detailed information about authorship, scientific collaboration, funding, research themes, and journals, among other useful data, is available.
Analysis of the data in the GRP system
To improve the legitimacy of the IB field, its relative contribution must be demonstrated to the wider field of business and management research. Thus, we conducted a comparative descriptive analysis of GRP and its country-level distribution. To test the robustness of the IB elements of the GRP system, we compared the IB subset of the GRP system to the three most recent IB rankings (Lahiri & Kumar, 2012; ; Xu et al., 2014) .
We also thought it necessary to provide an empirical illustration for our conceptual reasoning on the importance of receivers' own performance, for the interpretation of research quality signals in the global signaling. To do this, we conducted cluster analysis in Stata 13 to identify the average levels of performance typical for the top, middle, and bottom clusters of institutions in each of the 127 countries in our dataset. As we knew the number of clusters that we wanted to see in advance, we used the k-means approach with the squared Euclidean distance measure, as recommended by Mingers and Harzing (2007) . We repeated the same procedure for the IB subset of the GRP system.
Results
Journals in the GRP system published 389,785 institutional units of output (87,439 between 2007 and 2009, 132,317 between 2010 and 2012, and 170,030 between 2013 and 2015) . 9 Geographically, this output originates from 3352 institutions in 127 countries, with 53.1% of these 389,785 produced in North America and 68% produced by AACSB-accredited institutions. In the IB field, we identified that 1029 institutions in 75 countries published at least one paper in any of the seven IB journals in our system. Institutions located in English speaking countries dominate the ranks of top performers in the GRP system, with 79 institutions in the top 100 by total weighted output in 2007-2015 6 The whole-count method creates double counting at a country level (e.g., if two schools from the USA are listed on a paper, this generates a USA count of two). The conceptual focus of the GRP system is on institutional output. This method is the best available to acknowledge the contribution of each school to overall research performance. As the method is applied to all organizations in the GRP system, it does not bias the relative standing of institutions. 7 We put significant effort into compiling our data to make sure that an institution does not appear in the GRP system more than once; however, it is possible that some business schools may have multiple entries in the GRP under slightly different names. We welcome any feedback in relation to this issue, which we will use to produce GRP 2.0 covering research outputs in 2016-2018. 8 The GRP system includes three worksheets. The first worksheet, named "GRP Business & Management". The second worksheet includes the IB subset of the GRP system. The third worksheet includes cluster analysis of both. 9 Recall that output units are calculated by multiplying the number of articles published by the average 5-year impact factor (5YIF) of journals where these papers are published. So, for example, 1 unit is equal to 1 publication in a journal with a 5YIF of 1.
and 146 institutions in the top 200 by the same metric. The rest of top stratum is populated by institutions located in the countries where English is just one of several official languages (e.g., Singapore) or where English is not an official language (e.g., Netherlands). Examples of institutions that successfully bridged the language gap are Erasmus University in the Netherlands, INSEAD in France/Singapore, Copenhagen Business School in Denmark, and Hong Kong University of Science and Technology. The general view of the GRP system is presented in Fig. 1 . To facilitate the construction of national and regional comparisons, we included the country and geographical region of each organization in the system. Comparison groups do not have to be limited by institutions of similar research performance. Depending on the purpose of the comparison, reference groups can be made based on research performance (similar or aspirational), geography, size, accreditation (AACSB/ EQUIS), governance structure, and many other categories. The GRP system also includes information on the proportion of publications in IB journals in the overall output of an institution. GRP system users can sort the database by this proportion and see which institutions place an emphasis on IB. This new indicator becomes meaningful above a certain threshold of research performance, so we suggest a two-step procedure to define an institution's standing in the field of IB. First, a user should sort institutions by overall research performance output and identify institutions that have an acceptable level of performance as defined by the user's standards. Second, the user should sort the sub-set of institutions with acceptable research performance by the proportion of publications in IB journals to identify those that place emphasis on the IB discipline.
The comparison of the distribution of research output by country for the entire GRP system and for the IB subset shows that the field of IB is more decentralized than that of business and management research. The USA and Canada contribute 53% of business and management research, but only 36% of IB research. There is also a trend for the increasing internationalization of IB research. Chan, Fung, and Leung (2006) In comparing the IB subset with three recent rankings of IB institutions, it is important to remember that direct pairwise comparison is difficult due to different metrics of research performance. Lahiri and Kumar (2012) used number of articles as their performance measure, Treviño et al. (2010) used the normalized count of published pages weighted by the IF of the journal, and Xu et al. (2014) the citation count. Recall that in our article we use the number of papers weighted by the 5YIF of the journal and our focus is on global visibility of institutions rather than their relative standing. We have compared the rankings by coverage of the IB field and consistency of institution representation. Lahiri and Kumar (2012) presented 25 institutions in eight countries, Treviño et al. (2010) 40 institutions in nine countries, and Xu et al. (2014) 50 institutions in ten countries. In contrast, the IB subset of the GRP includes 1029 institutions in 75 countries and subsumes institutions present in prior IB rankings.
To illustrate the importance of recognizing that different geographical markets may have different definitions of high and low performance, Table 3 presents the mean of visibility-adjusted research performance (cumulative for [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] for top, middle, and bottom clusters of institutions within each of the 27 countries which contributed at least 1% of global research output (the full table of cluster analysis results for all countries is included as a separate worksheet in the GRP system). In the same table, we also provide the number of institutions in each cluster. 10 To get deeper insights from these results, consider selecting countries with similar number of institutions present in the GRP but located in the different geographical regions. For 10 Due to the use of whole-count method, the absolute performance figures may be inflated for all countries, but the relative standing of performance does not change.
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example, Hong Kong and Ireland have 17 and 16 institutions respectively. For Ireland, the high-performance standard would be set around 478 units of visibility-adjusted output in a nine-year period. Approximately 120 units of visibility-adjusted output would be considered medium performance, and around 10 units would be low standard. In contrast, for Hong Kong, the high-performance standard is set at around 1570 units of visibility-adjusted research output; 430 units of visibilityadjusted output would be considered middle-level, and 14 units of output is a mean standard of the bottom cluster. Similar cluster analysis for the IB subset of the GRP, presented in the same table, reveals global "IB powerhouses" -countries, where IB performance in the top cluster is higher than 100 units of visibilityadjusted output. There are five such IB powerhouses is our dataset, namely, Denmark, Hong Kong, Canada, the Netherlands, and Singapore, with performance in top cluster equal to 225, 180, 123, 117 and 117 units, respectively. This cluster analysis shows countries where highly productive IB institutions are located (although these are not necessarily the countries with the highest overall volume of IB research).
Discussion and directions for future research
Our paper makes several contributions with implications for IB theory and practice and, more broadly, to business and management. We describe these next.
The internationalization of business schools
Research on the internationalization of knowledge-intensive service-industry firms highlights the importance of talent mobility in developing firm-level IB capabilities (Brock, 2012 ). Yet, when the legitimacy of new entrants to international markets is discussed, the focus is on the reputational signals sent to potential customers (Bello, Radulovich, Javalgi, Scherer, & Taylor, 2016; Guillotin & Mangematin, 2015; Zhang et al., 2015) . Our paper emphasizes the equal importance of legitimacy signaling in global labor markets, where knowledge-intensive service-industry firms seek to attract new organizational members with necessary international capabilities.
The GRP system has significant practical value for the hiring and retention of international faculty in non-globally prominent business schools. International hiring is an iterative process. Organizations send signals to the labor market and applicants respond by signaling their quality (Bangerter, Roulin, & König, 2012) . Job market signaling research indicates that job applicants are attracted to organizations that have a positive reputation and that align with their professional social identity (Bangerter et al., 2012; Chapman et al., 2005) . The quality of the research environment plays several important roles here. First, it proves that an institution is committed to producing research, increasing social identity fit with potential applicants (Day, 2011) . Second, by demonstrating support for research, an institution ensures that employees joining it have an opportunity to grow their research portfolio and stay employable (Callie & Cheslock, 2008; Richardson & McKenna, 2003) . Third, standing in research-based rankings becomes a powerful driver of prestige, supported by the rhetoric that describes top institutions as "world-class," "leading," and "elite" (Enders, 2014; Wedlin, 2011) . By creating legitimacy signals, research attracts applicants who seek to identify themselves with prominent organizations (Highhouse, Thornbury, & Little, 2007) . Fourth, providing ex ante information on the quality of the research environment improves the retention of talent (Richardson, McBey, & McKenna, 2008) . In the absence of a global signaling system, applicants pay more attention to employers they are familiar with because of prominent global status (Celani & Singh, 2011) or personal connections.
When a global signaling system is not available to support hiring decisions, non-globally prominent institutions often rely on cognitive shortcuts, such as familiarity bias, to identify potential candidates. This often leads to prioritizing candidates from globally prominent schools (Sang et al., 2017) or those who are referred by personal networks. In identifying academics from globally prominent institutions as potential new employees (and doctoral students), business schools expect these academics to increase the global legitimacy of an institution by creating globally visible outputs themselves and by transferring their knowledge to other employees, to help them produce similarly valued outputs (Slavova, Fosfuri, & De Castro, 2015) . In many cases, however, these expectations do not materialize. First, even if business schools that currently produce relatively low amounts of research can attract academics from globally prominent schools, they are not always successful in retaining talent. SIEs generally have limited allegiance to their host organization (Doherty, 2013) . For academics from globally prominent schools, moving to such organizations may be associated with a change in culture and difficult workplace integration. Second, the portability of researchers' performance across different organizations may be imperfect (Aguinis & O'Boyle, 2014; Groysberg et al., 2008) . When mobility takes researchers far from their network of co-authors (in terms of geography, status, or governance mechanisms), there may be detrimental effects on their research productivity. Third, knowledge transfer to new colleagues may not be a priority for new hires. Seeking to deliver the research promise on which they have been hired, researchers hired from globally prominent schools may prefer working with their established external network rather than building an internal one in the new institution.
Given these challenges, we suggest that international hiring would benefit from extending its focus to include higher number of international applicants from institutions with similar research performance. Business schools are increasingly using rankings as rhetorical devices to promote themselves as "elite" institutions (Wedlin, 2011) . The GRP system offers an opportunity to replace decision-making based on halo effects of this rhetoric by data-driven decision-making. Users of the GRP system can decide which threshold of research performance is more congruent with their definition of "research elite." For instance, the nine-year performance threshold for the top 100 institutions is equal to 990 units of visibility-adjusted output (i.e. papers weighted by the average 5YIF), the threshold for the top 200 institutions is equal to 508 units, and the threshold for the top 1000 institutions is equal to 40 units of output.
Future research on international hiring of SIEs by non-globally prominent institutions can benefit from integrating the insights from the GRP system with the typology of organizational forms developed at the university level by Whitley (2012) . This typology categorizes universities based on the extent to which they can act as strategic actors. Business schools' category in this typology might be a driver of international hiring, assuming that schools with more autonomy have better opportunities in relation to talent acquisition. Higher strategic autonomy can also be an impediment to the attraction of SIEs, if business schools' strategic behavior led to Darwinian processes in local markets, with a small number of institutions dominating the market.
The efficiency of global signaling: theoretical implications
Global mobility of academic SIEs depends on the ability of employers and applicants to signal their quality in global labor markets. This brings forward two interconnected conceptual questions. First, who determines the general threshold level of performance in global markets, so that the performance above this level is interpreted as the signal of high quality, and the performance below this threshold level is interpreted as the signal of low quality? Second, is there a consensus among all signal receivers in a global signaling system in relation to this threshold level of performance?
The generally adopted signaling model (e.g., by Besancenot, Faria, & Vranceanu, 2009 ) is based on an implicit assumption that each receiver of the signal has a market-wide awareness of different levels of signals and their influence on performance. In the global market environment, it is unlikely that a business school can achieve this awareness. Studies in cognitive strategy provide strong empirical evidence that even within local markets organizations tend to pay attention to a subset of similar organizations rather than the entire industry (McNamara, Luce, & Tompson, 2002; Porac, Thomas, & Baden-Fuller, 1989) .
Therefore, in answering the first question, we can conclude that organizations are dependent on information provided by a third party which has a bird's-eye view of the market and can define the threshold of high performance. The empirical evidence of the extent to which business schools have become dependent on global rankings in their decision making (e.g., Adler & Harzing, 2009; Hommel & Thomas, 2014; Wedlin, 2011 ) supports this conclusion. By placing research on global rankings (e.g., Enders, 2014) within the context of signaling theory, we can apply theoretical principles to the assessment of the quality of rankings, rather than just observe general trends in the development of these rankings and forces that shape them.
In answering the second question, the data in the GRP system strongly indicate that, in a diverse global business school industry, a "one size fits all" definition for high level of research performance does not exist. While the highest absolute levels of research performance are accepted as a high-quality signal by all receivers, moderate levels of research performance may be interpreted as high-quality, low-quality, or acceptable-quality signals depending on the receiver. A simple sorting of the GRP shows that research performance conforms to a heavy-tailed distribution, which is consistent with previous research (Aguinis, O'Boyle, Gonzalez-Mulé, & Joo, 2016; Joo, Aguinis, & Bradley, 2017) . While a small number of organizations produce a high volume of research, the majority of institutions perceive moderate (relative to those in top schools) volumes of research as acceptable or even desirable level of performance. We should accept that, even when we have the benefit of a global insight into the levels of research performance, complex international markets require us to step away from simplified binary heuristics and adopt a more pluralistic approach that accommodates multiple points of view.
The principle of pluralism also applies to the measurement of research performance (Aguinis, Shapiro, Antonacopoulou, & Cummings, 2014) . There is no single opinion on the single best metric to measure research performance, with most sources recommending the use of multiple metrics as best practice (e.g., Aguinis, Shapiro, Antonacopoulou, & Cummings, 2014; Hicks et al., 2015) . Comparison of the IB subset of our dataset with some of the existing rankings of IB institutions reveals the importance of the choices made in relation to performance indicators. Each of the metrics used by us and in previous work measures a different aspect of research performance, which may align with different strategic objectives on the part of business schools sending and receiving research performance signals. For example, the strategy of publishing fewer papers in highly visible journals can be balanced with that of publishing more papers in lower-ranking outlets (Seibert, Kacmar, Kraimer, Downes, & Noble, 2017) .
11 Therefore, when we refer to signaling through research performance, we are actually referring to a bundle of interconnected signals, which might have different degree of importance to the receiver. Identifying the types of quality signals to which different groups of organizations respond in the global business school industry may become an interesting avenue for future research at the intersection of signaling theory, IB research and scientometrics.
Additional practical implications for the field of IB
For the gatekeepers of the field of IB, the ability to observe the dynamics of publications in IB journals across three time periods in the GRP system gives an opportunity to identify the "emerging" IB institutions within the subset of schools with relatively low performance.
For example, Middlesex University (UK) has increased the visibilityadjusted output in IB journals from 1.87 units in 2007-09 to 5.18 units in 2010-12, and 22.41 units in 2013-2015 . To maintain their momentum, such institutions might need support from the IB community in the form of collaboration, location of the IB conferences, and other forms of knowledge sharing.
Language offers an interesting lens for future research on the development of the field of IB. The data in the GRP show that scholars outside the USA produce two thirds of all publications in prominent IB journals. The countries that drive this IB research performance are predominantly English speaking, but have smaller domestic markets than the US and are often in close interaction with their non-English speaking neighbors. This helps them accumulate interesting IB insights and publish them in English language journals. Further exploration of geographical distribution of IB research can consider "linguascapes" within business schools (Steyaert, Ostendorp, & Gaibrois, 2011) . Such exploration can have both conceptual value for IB research on the role of language (e.g., Itani et al., 2015; Neeley, 2013; Tenzer & Pudelko, 2017) and practical value for supporting IB scholars in non-English speaking countries.
Concluding comments
In summary, GRP offers several contributions for IB research and practice. First, by using signaling theory as a conceptual framework, it enables us to leverage insights from the literature on international academic careers and from scientometric research into research on the internationalization of business schools. Second, for IB researchers in non-globally prominent institutions, it provides a signaling tool that can communicate the impact of their research in local, regional, and global contexts. This can increase the IB research visibility of their schools, which can form a part of a suite of strategies that IB research teams use to attract high-quality resources, such as students, researchers, corporate partners or funders, to their institution. Third, for IB researchers considering career mobility, using GRP allows for the identification of the broadest ever range of institutions supporting IB research as potential workplaces.
Our study also offers additional contributions that are related to IB, albeit less directly, because they are broader in nature. For a broad audience of academic managers (i.e., university administrators including deans, department chairs, and other decision makers) developing internationalization strategies for their institutions, the GRP provides theory-driven insights into the rules of global competition, offering a middle ground between individual academics' (often dismissive) view of the rankings, and organizations' need to have a signaling system that makes sense of the industry. From a managerial perspective, rankings are a fact of life. Managers need measurement systems that are clear, transparent, reproducible, and also need to predict cause-effect relations between actions that they can take and outcomes in the ranking. The main elements of our GRP system remain within the control of an institution. Specifically, investing more in strategic initiatives (e.g., compensation systems) and resources (e.g., hiring more research active faculty) that should lead to more publications in the 149 journals which, in turn, will translate into improved research performance. This is of considerable value to university managers in making decisions about investment in research and its direct impact on improved global visibility. Our study also facilitates resourcing decisions for hiring committees by delivering data-driven insights into SIEs' organizational backgrounds. Finally, we challenge the established rhetoric that puts English speaking countries, in particular the USA and the UK, in the center of global research prominence. If performance trends in our data persist, in the near future these countries will have to share the limelight with China and Germany, whose output is growing in double digits while the USA output is stagnating.
